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© Voltage-switching mechanism for a battery charger for charging batteries with different volt 
ratings. 



© A voltage-switching mechanism for a battery 
charger for charging batteries with different volt rat- 
ings includes a charging hole provided in a battery 
charger, having a shape similar to a shape of each 
of first and second batteries to be charged, and 
having a side opening. The voltage-switching 
mechanism further includes a guide groove provided 
in the charging hole and having a portion which 
forms part of the side opening, a voltage selector 
connected to the side opening of the charging hole 
and partly projecting into the guide groove, a voltage 
switch having an actuating element and normally 
connected to a second secondary terminal of a 
transformer with a voltage equal to the volt rating of 



the second battery, a first guide portion projecting 
from the first battery, and a second guide portion 
projecting from the second battery. When the first or 
second battery is set in the guide groove, the first or 
second guide portion is introduced into the guide 
groove to ensure that the battery is correctly orien- 
tated in the charging hole. The first guide portion 
has such a shape that, when it is introduced into the 
guide groove, it makes contact with the voltage 
selector, but the second guide portion has such a 
shape that, when it is introduced into the guide 
groove, it makes no contact with the voltage selec- 
tor. 
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© A voltage-switching mechanism for a battery 
charger for charging batteries with different volt rat- 
ings includes a charging hole provided in a battery 
charger, having a shape similar to a shape of each 
of first and second batteries to be charged, and 
having a side opening. The voltage-switching 
mechanism further includes a guide groove provided 
in the charging hole and having a portion which 
forms part of the side opening, a voltage selector 
connected to the side opening of the charging hole 
and partly projecting into the guide groove, a voltage 
switch having an actuating element and normally 
connected to a second secondary terminal of a 
transformer with a voltage equal to the volt rating of 
the second battery, a first guide portion projecting 
from the first battery, and a second guide portion 
projecting from the second battery. When the first or 
second battery is set in the guide groove, the first or 
second guide portion is introduced into the guide 
groove to ensure that the battery is correctly orien- 
tated in the charging hole. The first guide portion 
has such a shape that, when it is introduced into the 
guide groove, it makes contact with the voltage 
selector, but the second guide portion has such a 
shape that, when it is introduced into the guide 



groove, it makes no contact with the voltage 
tor. 



FIG. 1 
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VOLTAGE-SWITCHING MECHANISM FOR A BATTERY CHARGER FOR CHARGING BATTERIES WITH 

DIFFERENT VOLT RATINGS 



FIELD OF THE INVENTION 



This invention relates to a battery charger and 
a voltage-switching mechanism for a battery charg- 
er for charging batteries with different volt ratings. 

BACKGROUND OF THE INVENTION 



Japanese Utlity Model Publication No. 1-24852 
discloses an ampere-switching mechanism for a 
battery charger for charging batteries with different 
current ratings. This mechanism includes plural 
switches located below the bottom of a charging 
hole and push buttons projecting from the respec- 
tive switches into the charging hole. Each switch is 
designed to meet the particular current rating of 
one of the batteries for which the battery charger is 
intended. The switching mechanism also includes 
recesses formed in the bottom of each rechar- 
geable battery which accommodate the irrelevant 
push buttons therein, when the battery is set in the 
charging hole, to keep the irrelevant switches from 
being actuated. Thus, when a rechargeable battery 
is set in the charging hole, the battery depresses 
only the switch designed to meet the current rating 
thereof. 

It is possible to exactly imitate the foregoing 
ampere-switching mechanism to produce a 
voltage-switching mechanism for a battery charger 
for charging batteries with different volt ratings. 

However, one of the drawbacks of the fore- 
going ampere-switching mechanism is that it re- 
quires the use of plural switches. Another drawback 
is that means specially designed for not actuating 
the irrelevant switches, i.e., the recesses to accom- 
modate the irrelevant push buttons, are provided in 
all the batteries for which the battery charger is 
intended. A further drawback is that since the push 
buttons are located at the bottom of the charging 
hole, the switch is not actuated if one does not set 
the battery completely, i.e., if he does not set it un 
til it has reached the bottom of the charging hole. 
Another drawback is that if a foreign object is in 
one or both of the recesses of the battery, the 
irrelevant push button or buttons are depressed to 
actuate the irrelevant switch or switches. 



SUMMARY OF THE INVENTION 



It is an object of the invention to provide a 
voltage-switching mechanism for a battery charger 
for charging batteries with different volt ratings, 
which is free from the foregoing conventional 
5 switching mechanism. 

Another object of the invention is to provide 
such a voltage-switching mechanism wherein a 
portion of the battery to be charged which is pro- 
vided to correctly orientate the battery in a charg- 
10 ing hole is used as a component of the switching 
mechanism. 

Still another object of the invention is to pro- 
vide such a voltage-switching mechanism which 
determines the voft rating of the battery by the 
rs shape of such a portion thereof, especially its 
width. 

A further object of the invention is to provide 
such a voltage-switching mechanism whereby, if 
the battery should not be correctly set in a charg- 
20 ing hole, i.e., if the battery should not be placed 
therein until the battery has rest on the bottom of 
the charging hole, the battery can be charged at its 
exact volt rating. 

Another object of the invention is to provide 
25 such a voltage-switching mechanism which does 
not malfunction due to foreign objects. 

A further object of the invention is to provide a 
device for charging batteries with different volt rat- 
ings and with projecting guide portions of different 
30 widths. 

According to the invention, a voltage-switching 
mechanism for a battery charger for charging bat- 
teries with different volt ratings includes a charging 
hole provided in a battery charger, having a shape 
35 similar to a shape of each of first and second 
batteries to be charged, and having a side opening. 
The first or second battery is set in the charging 
hole when the battery is to be charged. The 
voltage-switching mechanism further includes a 
40 guide groove provided in the charging hole and 
having a portion which forms part of the side open- 
ing, a voltage switch having an actuating element 
and normally connected to a second secondary 
terminal of a transformer with a voltage equal to the 
45 volt rating of the second battery, a voltage selector 
connected to the side opening and partly projecting 
into the guide groove, a first guide portion projec- 
ting from the first battery, and a second guide 
portion projecting from the second battery. When 
so the first or second battery is set in the charging 
hole, the first or second guide portion is introduced 
into the guide groove to ensure that the battery is 
correctly orientated in the charging hole. The first 
guide portion has such a shape that, when the first 
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guide portion is introduced into the guide groove, 
the first guide portion makes contact with the volt- 
age selector, thereby causing the voltage selector 
to depress the actuating element of the voltage 
switch to switch the charging voltage to the volt 5 
rating of the first battery. The second guide portion 
has such a shape that when the second guide 
portion is introduced into the guide groove, the 
second guide portion makes no contact with the 
voltage selector. - ~ 'io 

The voltage selector may be formed of an 
elastic material so that, when the first guide portion 
makes contact therewith, the voltage selector flexes 
to depress the actuating element of the voltage 
switch. Alternatively, the voltage selector may be 75 
formed of a rigid material, and may be connected 
to the side opening of the charging hole for pivotal 
motion such that, when the first guide portion 
makes contact with the voltage selector, the volt- 
age selector turns for a certain angle to depress 20 
the actuating element of the voltage switch. 

According to one aspect of the invention, the 
first guide portion may be so shaped that it fills the 
guide groove substantially completely when the 
first guide portion is introduced into the guide 25 
groove, and the second guide portion may be so 
formed as to have a smaller width than the first 
guide portion. 

30 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is an exploded view of a battery charger 
of the invention; 35 
Hg. 2 shows the battery charger in which a 
battery to be charged is set; 
Fig. 3 is a view taken on line X-X of Fig. 2; 
Fig. 4 depicts a major portion of a voltage- 
switching mechanism of the invention; 40 
Figs. 5(a) and 5(b) illustrate how the voltage- 
switching mechanism works; 
Figs. 6. 7, 8(a) and 8(b) depict a voltage selector 
which is different from that used in the voltage- 
switching mechanism of Figs. 4 f 5(a) and 5(b); 45 
Fig. 9 shows a circuit diagram according to 
which the battery charger is constructed; and 
Fig. 10 shows variations of a guide portion. 

DETAILED DESCRIPTION OF A PREFERRED EM- so 
BODIMENT 



A battery charger which embodies the inven- 
tion in a preferred form will now be described with 55 
reference to the drawing. 

Referring to Fig. 1 in particular, the battery 
charger includes a housing 1 and a body 16 en- 



cased in the housing 1 . The housing 1 is formed of 
synthetic resin. The body 16 is constructed in 
accordance with a circuit diagram of Fig. 9. The 
housing 1 has a charging hole 2 into which to 
insert, or place, a secondary, or rechargeable bat- 
tery 3 to be charged. As illustrated, the battery 3 
may have, for example, an oval shape in its cross 
section. The charging hole 2 is formed into a shape 
similar to the shape of the battery 3. The battery 3 
is provided with a guide portion 4 projecting from 
the side surface thereof and extending along the 
length thereof. As will become apparent, the guide 
portion 4 act as part of a voltage-switching mecha- 
nism which causes the charger to charge the bat- 
tery 3 at the volt rating of the latter. Also, although 
not shown, the battery 3 has at its lower end 
portion (not at its bottom) a positive terminal, a 
negative terminal, and a terminal of a thermostat 
provided in the battery 3. These terminals are 
exposed to the outside. The charging hole 2 has a 
bottom wall, and has such a depth that when the 
battery 3, or to be more exact a lower portion 
thereof Is inserted into the charging hole 2 (Fig. 2), 
the battery 3 is firmly held in the charging hole 2. 
A vertical guide groove 5 is provided on one side 
of the wall defining the charging hole 2. The guide 
groove 5 is located correspondingly to the guide 
portion 4 of the battery 3 to receive the guide 
portion 4. To speak comprehensively, the charging 
hole 2 is shaped specially like the battery 3 such 
that it is not possible to insert the battery 3 into the 
charging hole 2 without mating the projection 4 
with the guide groove 5. 

The body 16 includes a printed board 7 sup- 
ported on a bottom plate 1a. A voltage switch 11, a 
light emitting diode 10, a relay 15 and three con- 
ducting plates 9a, 9b, 9c are located on the printed 
board 7. A transformer 6 is located on the bottom 
plate 1a. A power cable 8 is connected to the 
transformer 6. 

The voltage switch 1 1 is provided with a small 
actuator, or pushbutton. 11' which is movable be- 
tween an upper, inactive position (Fig. 5(a)) and a 
lower, active position(Fig. 5(b)). The actuator 11' is 
normally urged to the upper position by a spring 
(not shown) provided in the voltage switch 1 1 . 

The bottom wall of the charging hole 2 has 
three openings which receive the respective con- 
ducting plates 9a, 9b and 9c, as partly shown in 
Fig. 3. That is, the greater parts of the conducting 
plates 9a, 9b and 9c project through the respective 
openings and are located in the charging hole 2. 
When the battery 3 is inserted into the charging 
hole 2, the positive terminal, the negative terminal 
and the thermostat terminal of the battery 3 come 
into contact with the. conducting plates 9a f 9b and 
9c, respectively. 

Also, as shown in Fig. 4. the guide groove 5 
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has an opening 12 at its lower half. A pair of 
opposed recesses 12a are provided in conjunction 
with opening 12. 

Reference numeral 13 designates a voltage 
selector. As best shown in Fig. 4, the voltage 5 
selector 13 includes (i) a vertical wall element 13c, 
(ii) a lower pair of opposed projections 13a projec- 
ting from one surface of the vertical wall element 
13c, (Hi) an upper pair of opposed projections 13b 
projecting from the same surface of the vertical to 
wall element 13c as the lower projections 13a, and 
(iv) a generally L-shaped pushing element 14 pro- 
jecting from the opposed surface of the vertical 
wall element 13c. These components of the voltage 
selector 13 are integrally formed of elastic material. 15 

The lower projections 13a of the voltage selec- 
tor 13 are so shaped that the lower projections 13a 
snugly fit in the respective recesses 12a of the 
housing 1 (Figs. 5(a)and 5(b)). The greater part of 
each upper projection 13b of the voltage selector 20 
13 is located in the guide groove 5 of the charging 
hole 2 (Fig. 5(a)) through the opening 12. The 
remaining portion of the voltage selector 13, includ- 
ing the vertical wall element 13c and the pushing 
element 14, is located virtually outside the wall 25 
defining the charging hole 2 (Fig. 5(a)). Thus, the 
greater part of the voltage selector 13 is located 
outside that wall. The bottoms of the lower projec- 
tions 13a are supported on the printed board 7. 

However, when the battery 3 is inserted into ao 
the charging hole 2, the voltage selector 13 (, or to 
be more exact, the vertical wall element 13c there- 
of) is flexed by the guide portion 4 of the battery 3 
(as described later) since the voltage selector 13 is 
of an elastic material. The voltage switch 11 is so 35 
located that when the voltage selector 13 is flexed, 
the actuator 1l' of the voltage switch 11 is de- 
pressed by the pushing element 14 of the voltage 
selector 13. 

As described before, when the battery 3 is 40 
inserted into the charging hole 2, the positive termi- 
nal, the negative terminal and the thermostat termi- 
nal of the battery 3 come into contact with the 
conducting plates 9a, 9b and 9c, respectively. 
When the charger and the battery 3 are thus elec- 45 
trically connected, the light emitting diode 10 emits 
light to indicate that the battery 2 is being charged. 

As illustrated in Fig. 1, the guide portion 4 of 
the battery 3 has a recess at its lower end portion. 
The negative ter minal (not shown) of the battery 3 so 
is located in this recess. 

The battery charger of the invention is de- 
signed to charge two different types of batteries 
with different volt ratings. For the sake of discus- 
sion the battery charger hereof will hereinafter be 55 
described as being designed to charge a battery 
with a rating of 7.2 volts and a battery with a rating 
of 9.6 volts. Let it be supposed that the battery 3 



illustrated in the drawing is one with a rating of 7.2 
volts. 

The transformer 6 has two secondary terminals 
(Fig. 9). One is a 7.2-volt secondary terminal and 
the other is a 9.6-volt secondary terminal. The 
voltage switch 1 1 is normally connected to the 9.6- 
vblt secondary terminal (Fig. 9). Normally, there- 
fore, when the charger is connected to a commer- 
cial power supply (by means of the power cable 8), 
a voltage of 9.6 volts is applied to the conducting 
plates 9a and 9b. But when the actuator 11' of the 
voltage switch 11 is depressed (Fig. 5(b)), the 
voltage switch 11 is disconnected from the 9.6-volt 
secondary terminal and is connected to the 7.2-volt 
secondary terminal. When the actuator 11' is re- 
leased, the voltage switch 1 1 is connected to the 
9.6-volt secondary terminal again. 

The guide portion 4 of the battery 3 has sub- 
stantially the same shape as the guide groove 5 of 
the charging hole 2. To be more exact, the guide 
portion 4 has both a sufficient width to make con- 
tact with the projections 13b of the voltage selector 
13 when the guide portion 4 is inserted into the 
guide groove 5 and a sufficient depth to cause the 
voltage selector 13 to flex by making contact with 
the projections 13b (as shown in Fig. 5(b)). Thus, 
when the battery 3 is placed in the charging hole 2, 
the voltage selector 13 is flexed and depresses the 
actuator 11 ' of the voltage switch 11 with its push- 
ing element 14 (Fig. 5(b)). Thus, the voltage switch 
11 is connected to the 7.2-volt terminal of the 
transformer 6, so that a voltage of 7.2 volts is 
applied to the conducting plates 9a and 9b. 

Thus, the battery 3 is automatically charged at 
its volt rating simply by placing it in the charging 
hole 2. 

Since the voltage selector 13 is of an elastic 
material, upon removal of the battery 3 from the 
charging hole 2 the volt age selector 13 imme- 
diately returns to its original shape (Fig. 5(a)) and, 
the actuator 1 1 simultaneously springs back to the 
upper position (Fig. 5(a)). 

The other battery chargeable by the charger 
hereof (not shown), namely, a battery with a rating 
of 9.6 volts will be hereinafter referred to as a 
"second battery". The second battery is desig- 
nated by reference numeral 3' in Fig. 4. The sec- 
ond battery 3 has the same shape and size as the 
7.2-volt battery 3, except that the guide portion 4, 
of the second battery 3' does not have a sufficient 
width to make contact with the projections 13b of 
the voltage selector 13 when the guide portion 4 
thereof is inserted into the guide groove 5 of the 
charging hole 2. Thus, when the second battery 3' 
is placed in the charging hole 2, the voltage selec- 
tor 13 is not flexed and, hence, the actuator 11' of 
the voltage switch 11 is not depressed. Therefore, 
when the second battery 3 is placed in the charg- 



4 



7 



EP 0 419 806 A2 



8 



ing hole 2, the charging voltage is not switched to 
7.2 volts, but remains 9.6 volts. 

Thus, the second battery 3' is also automati- 
cally charged at its volt rating simply by placing it 
in the charging hole 2. 

Since the function of the guide portion 4 of the 
second battery 3' is not to flex the voltage selector 
13, the guide portion 4 thereof apparently is un- 
necessary. However, if the guide portion 4, is omit- 
ted from the second battery 3', the user must think 
in which direction to orientate it to set it properly. 
Thus, with the second battery 3„ the guide portion 
4 serves to indicate the correct direction in which 
to orientate the battery. In other words, as with the 
7.2-volt battery 3, it is not possible to place the 
second battery 3' in the charging hole 2 without 
mating the guide portion 4 with the guide groove 5 
of the charging hole 2. 

When the battery has reached a predetermined 
temperature, the conducting plate 9c in contact 
with the thermostat terminal of the battery causes 
the relay 15 to operate to stop the charger from 
charging the battery. 

According to the invention, the guide portion 4 
of the battery 3 not only enables the user to place 
the battery 3 cor rectly in the charging hole 2 t but 
also cooperates with the voltage selector 13 to 
switch the charging voltage to the volt rating of 
itself. 

Only one switch 11 is required to switch the 
charging voltage. 

The element which becomes engaged by the 
guide portion 4 namely, the projections 13b of the 
voltage selector 13 are located not on the bottom 
of the charging hole 2, but midway in the path 5 of 
the guide portion 4. Thus, if the battery 3 should 
not be fully inserted into the charging hole 2 for 
some reason or other, the battery 3 can be 
charged at its volt rating. 

Also, if foreign objects are on the projections 
13b of the voltage selector 13, the foreign objects 
do not cause the voltage selector 13 to malfunction 
since the foreign objects can be removed by the 
guide portion 4 when the guide portion 4 is in- 
serted into the guide groove 5. 

In addition, if the battery is inserted into the 
charging hole 2 t the actuator 11, is not damaged 
since the actuator 1 1* is depressed not directly by 
the guide portion 4, but indirectly via the voltage 
selector 13. 

The foregoing voltage selector 13 is enabled to 
make an actuator-depressing motion by the nature 
of its material, i.e., its elasticity. However, if de- 
sired, a voltage selector of a rigid material may be 
used instead of the elastic voltage selector 13. 
Such a voltage selector is illustrated in Figs. 6, 7. 
8(a) and 8(b). 

Since a voltage selector 13' of Figs. 6, 7, 8(a) 



and 8(b) is formed of a rigid material, the voltage 
selector 13' naturally does not flex when the guide 
portion 4 of the battery 3 makes contact therewith. 
Instead, lower projections 13'a of the voltage selec- 

5 tor 13' do not fit snugly in the respective recesses 
12a of the housing 1, but is loosely positioned 
therein with the shape of a wedge as best shown in 
Figs. 8(a) and 8(b). Also, as depicted in Fig. 8(a), 
the voltage selector 13' has a bottom portion which 

10 is not horizontal, but is slightly inclined from the 
lowest end of the selector 13' to the upper left The 
lowest end of the voltage selector 13' is supported 
on the printed board 7. Thus, the voltage selector 
13' is capable of pivotal motion about the lowest 

15 end thereof (Figs. 7 and 8(b)). 

Since the lowest end of the voltage selector 
13' is supported on the printed board 7, there is no 
possibility that the voltage selector 13' may be 
removed from the opening 12 of the housing 1. 

20 Another major difference between the voltage 

selectors 13 and 13' is that each of opposed pro- 
jections 13 b of the voltage selector 13 corre- 
sponding to the projections 13b of the voltage 
selector 13 does not project from an upper portion 

25 of a vertical wail element 13 c, but becomes gradu- 
ally higher from upper and lower portions of the 
vertical wall element 13'c and forms an apex por- 
tion at the middle of the height of the vertical wall 
element 13 c. A portion of each projection 13 b 

30 including the apex portion is located in the guide 
groove 5. 

Thus, when the battery 3 is placed in the 
charging hole 2, the guide portion 4 of the battery 
3 makes contact with the projections 13'b of the 

35 voltage selector 13' and, hence, the voltage selec- 
tor 13' is turned in a counterclockwise direction to 
depress the actuator 11' of the switch 11 with its 
pushing element 14' (Figs. 7 and 8(b)). Thus, the 
battery 3 is charged at its volt rating. 

40 When the battery 3 is removed from the charg- 

ing hole 2, the actuator 11, springs back to the 
upper position. Hence, although of a rigid material, 
the voltage selector 13' is turned back to the 
original position. 

45 The pushing element 14 has a different shape 

than the pushing element 14. This difference, how- 
ever, is not an essential one. 

As shown in Fig. 6, a relatively large opening 
may be made through the vertical wall element 

50 13 c to make the voltage selector 13' as light as 
possible in its weight. The lighter the voltage selec- 
tor 13' is in its weight, the more readily it is turned. 
It is not necessary to make a similar opening 
through the vertical wall element 13c of the voltage 

55 selector 13. since the voltage selector 13 performs 
its function by its elasticity. 

It will be appreciated that the guide portion 4 of 
the 7.2-volt battery 3 has a horizontal cross section 
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of Fig. 10(a). Although not shown in Fig. 10, the 
guide portion 4 of the 9.6-volt battery 3' has the 
same depth as the guide portion 4, but has a 
smaller width than the guide portion 4. If desired, 
however, the guide portion 4 may be formed as s 
shown in Fig. 10(b). That is, the guide portion 4 
may be so formed as to have the same width as 
the guide portion 4, but have a smaller depth than 
the guide portion 4. Where the guide portion 4 is 
formed into such a shape, the guide portion 4* 10 
does not make contact with the voltage selector 13 
(or 13 ) if the voltage selector is so formed as not 
to project fully into the guide groove 5. Also, if 
desired, the guide portion 4' may be formed as 
shown in Fig. 10(c). That is, the guide portion 4 15 
may be so formed as to have the same width as 
the guide portion 4 but have a portion which is 
less deep than the other portion. Where the guide 
portion 4 is formed into such a shape, the guide 
portion 4 does not make contact with the voltage 20 
selector if the voltage selector is modified to pro- 
ject into the space which is formed by the less 
deep portion. Also, such a variation as shown in 
Fig. 10(d) is possible. That is, a guide groove 5' 
with a central, deeper space and with side spaces 25 
which are less deep than the central space may be 
provided instead of the guide groove 5, and, for 
example, the voltage selector may be modified to 
project by half the central space of the guide 
groove 5 . And the guide portion 4 may be modi- 30 
fied to fill all the spaces of the guide groove 5' 
substantially completely, i.e., to include portions A, 
B and C, while the guide portion 4 may be modi- 
fied to fill only the half of the central space into 
which the voltage selector does not project and the 35 
side spaces, i.e., to include portions A and B. 

A voltage-switching mechanism for a battery 
charger for charging batteries with different volt 
ratings includes a charging hole provided in a 
battery charger, having a shape similar to a shape 40 
of each of first and second batteries to be charged, 
and having a side opening. The voltage-switching 
mechanism further includes a guide groove pro- 
vided in the charging hole and having a portion 
which forms part of the side opening, a voltage 45 
selector connected to the side opening of the 
charging hole and partly projecting into the guide 
groove, a voltage switch having an actuating ele- 
ment and normally connected to a second secon- 
dary terminal of a transformer with a voltage equal so 
to the volt rating of the second battery, a first guide 
portion projecting from the first battery, and a sec- 
ond guide portion projecting from the second bat- 
tery. When the first or second battery is set in the 
guide groove, the first or second guide portion is 55 
introduced into the guide groove to ensure that the 
battery is correctly orientated in the charging hole. 
The first guide portion has such a shape that, when 



it is introduced into the guide groove, it makes 
contact with the voltage selector, but the second 
guide portion has such a shape that, when it is 
introduced into the guide groove, it makes no con- 
tact with the voltage selector. 



Claims 

1. A voltage-switching mechanism for a battery" 
charger for charging batteries with different volt 
ratings, which comprises 

(a) a charging hole provided in a battery charg- 
er, having a shape similar to a shape of each of 
first and second batteries to be charged, and 
having a side opening, 

each battery being set in the charging hole 

when the battery is to be charged, 

the battery charger being normally adapted to 

charge a battery at a volt rating of the second 

battery, 

(b) a guide groove provided in the charging hole 
and having a portion which forms part of the 
side opening, 

(c) a voltage selector connected to the side 
opening and partly projecting into the guide 
groove, 

(d) a first guide portion projecting from the first 
battery and being introduced into the guide 
groove, when the first battery is set in the charg- 
ing hole, to ensure that the first battery is cor- 
rectly orientated in the charging hole, 

the first guide portion having such a shape that, 
when the first guide portion is introduced into 
the guide groove, the first guide portion makes 
contact with the voltage selector, thereby caus- 
ing the voltage selector to depress an actuating 
element of a voltage switch to switch a charging 
voltage to a volt rating of the first battery, and 

(e) a second guide potion projecting from the 
second battery and being introduced into the 
guide groove, when the second battery is set in 
the charging hole, to ensure that the second 
batery is correctly orientated in the charging 
hole. 

the second guide portion having such a shape 
that, when the second guide portion is intro- 
duced into the guide groove, the second guide 
portion makes no contact with the voltage selec- 
tor. 

2. A voltage-switching mechanism in accordance 
with claim 1 wherein the voltage selector is formed 
of an elastic material and, hence, when the first 
guide portion makes contact therewith, the voltage 
selector flexes to depress the actuating element of 
the voltage switch. 

3. A voltage-switching mechanism in accordance 
with claim 1 wherein the voltage selector is formed 
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of a rigid material, and is connected to the side 
opening of the charging hole for pivotal motion 
such that, when the first guide portion makes con- 
tact with the voltage selector, the voltage selector 
turns for a certain angle to depress the actuating 
element of the voltage switch. 

4. A voltage-switching mechanism in accordance 
with claim 1 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 

5. A voltage-switching mechanism in accordance 
with claim 2 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 

6. A voltage-switching mechanism in accordance 
with claim 3 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 

7. A device for charging batteries with different volt 
ratings and with projecting guide portions of dif- 
ferent widths, which comprises 

(a) a charging hole in which to set a battery to 
be charged, 

the charging hole being formed into a shape 
similar to a shape of each of first and second 
batteries to be charged and having a side open- 
ing, 

(b) a guide groove provided in the charging hole 
for receiving the guide portion of the battery, 
when the battery is set in the charging hole, to 
ensure that the battery is correctly orientated in 
the charging hole, 

the guide groove having a portion which forms 
part of the side opening. 

(c) a transformer having a first secondary termi- 
nal with a voltage equal to the volt rating of the 
first battery and a second secondary terminal 
with a voltage equal to a volt rating of the 
second battery, 

(d) a voltage switch having an actuating element 
and normally connected to the second secon- 
dary terminal of the transformer, and 

(e) selector means connected to the side open- 
ing of the charging hole and partly projecting 
into the guide groove to be engaged by the 
guide portion of the first battery, 

the selector means depressing the actuating ele- 
ment of the voltage switch when the selector 
means is engaged by the guide portion of the 



first battery, thereby disconnecting the voltage 
switch from the second secondary terminal of 
the transformer and instead connecting the volt- 
age switch to the first secondary terminal there- 
5 of to switch a charging voltage to the volt rating 
of the first battery. 

8. A device in accordance with claim 7 wherein the 
selector means is formed of an elastic material 
and, hence, when the selector means is engaged 

10 by the guide portion of the first battery, the selector 
means flexes to depress the actuating element of 
the voltage switch. 

9. A device in accordance with claim 7 wherein the 
selector means is formed of a rigid material, and is 

rs connected to the side opening of the charging hole 
for pivotal motion such that, when the selector 
means is engaged by the guide portion of the first 
battery, the selector means turns for a certain 
angle to depress the actuating element of the volt- 

20 age switch. 

10. A device for charging batteries with different 
volt ratings and with projecting guide portions of 
different widths, which comprises 

(a) a charging hole in which to set a battery to 
25 be charged, 

the charging hole being formed into a shape 
similar to a shape of each of first and second 
batteries to be charged and having a side open- 
ing, 

30 (b) a guide groove provided in the charging hole 
for receiving the guide portion of the battery, 
when the battery is set in the charging hole, to 
ensure that the battery is correctly orientated in 
the charging hole, 

35 the guide groove having a portion which forms 
part of the side opening, 

(c) a transformer having a first secondary termi- 
nal with a voltage equal to the volt rating of the 
first battery and a second secondary terminal 

40 with a voltage equal to a volt rating of the 
second battery, 

(d) a voltage switch having a push button and 
normally connected to the second secondary 
terminal, and 

45 (e) selector means connected to the side open- 
ing of the charging hole and being actuated, 
when the first battery is set in the charging hole, 
to depress the push button of the voltage switch, 
thereby disconnecting the voltage switch from 

so the second secondary terminal of the trans- 
former and instead connecting the voltage 
switch to the first secondary terminal thereof to 
switch a charging voltage to the volt rating of the 
first battery. 

55 11. A device in accordance with claim 10 wherein 
part of the selector means is located in the guide 
groove, and is engaged by the guide portion of the 
first battery when the first battery is set in the 
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charging hole. 

12. A device in accordance with claim 11 wherein 
the selector means is formed of an elastic material 
and, hence, when the selector means is engaged 

by the guide portion of the first battery, the selector s 
means flexes to depress the push button of the 
voltage switch. 

13. A device in accordance with claim 11 wherein 
the selector means is formed of a rigid material, 

and is connected to the side opening of the charg- 10 
ing hole for pivotal motion such that, when the 
selector means is engaged by the guide portion of 
the first battery, the selector means turns for a 
certain angle to depress the push button of the 
voltage switch. 75 

14. A voltage-switching mechanism for a battery 
charger for charging batteries with different volt 
ratings, which comprises 

(a) a charging hole provided in a battery charg- 
er, having a shape similar to a shape of each of 20 
first and second batteries to be charged, and 
having a side opening, 

each battery being set in the charging hole 
when the battery is to be charged, 

(b) a guide groove provided in the charging hole 25 
and having a portion which forms part of the 

side opening, 

(c) a voltage selector connected to the side 
opening of the charging hole and partly projec- 
ting into the guide groove, 30 

(d) a voltage switch having an actuating element 
and normally connected to a second secondary 
terminal of a transformer with a voltage equal to 
the volt rating of the second battery, 

(e) a first guide portion projecting from the first 35 
battery and being introduced into the guide 
groove, when the first battery is set in the charg- 
ing hole, to ensure that the first battery is cor- 
rectly orientated in the charging hole, 

the first guide portion having such a shape that, 40 
when the first guide portion is introduced into 
the guide groove, the first guide portion makes 
contact with the voltage selector, thereby caus- 
ing the voltage selector to depress the actuating 
element of the voltage switch to disconnect the 45 
voltage switch from the second secondary termi- 
nal of the transformer and instead connect the 
voltage switch to a first secondary terminal 
thereof with a voltage equal to the volt rating of 
the first battery, and so 

(f) a second guide portion projecting from the 
second battery and being introduced into the 
guide groove, when the second battery is set in 
the charging hole, to ensure that the second 
battery is correctly orientated in the charging 55 
hole, 

the second guide portion having such a shape 
that, when the second guide portion is intro- 



duced into the guide groove, the second guide 
portion makes no contact with the voltage selec- 
tor. 

15. A voltage-switching mechanism in accordance 
with claim 14 wherein the voltage selector is 
formed of an elastic material and, hence, when the 
first guide portion makes contact therewith, the 
voltage selector flexes to depress the actuating 
element of the voltage switch. 

16. A voltage-switching mechanism in accordance 
with claim 14 wherein the voltage selector is 
formed of a rigid material, and is connected to the 
side opening of the charging hole for pivotal motion 
such that, when the first guide portion makes con- 
tact with the voltage selector, the voltage selector 
turns for a certain angle to depress the actuating 
element of the voltage switch. 

17. A voltage-switching mechanism in accordance 
with claim 14 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 

18. A voltage-switching mechanism in accordance 
with claim 15 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 

19. A voltage-switching mechanism in accordance 
with claim 16 wherein the first guide portion has 
such a shape that it fills the guide groove substan- 
tially completely when the first guide portion is 
introduced into the guide groove, while the second 
guide portion has a smaller width than the first 
guide portion. 
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